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PROCEEDINGS 
OF THE: 
TWENTIETH ANNUAL SESSION 
OF THE 
IOWA ACADEMY OF SCIENCES. 
The twentieth annual meeting of the Iowa Academy of Science war! 
held in the rooms of the Department of Botany of the Iowa State Col· 
lege at Ames, April 20 and 21, 1906. In the business ses!lion the follow-
ing matters of general interest were presented. 
REPORT OF THE SECRETARY. 
TO THE 1\IEJ\1BERS OF THE IOWA AC.\DEnIY OF SCIENCE: 
At the Nineteenth Annual Meeting of the Academy seven members 
were promoted to fellows and six new names were added to the list, 
making a total increase of thirteen to the number of fellows. At the 
same meeting three follows were transferred to the list of correspond· 
ing members on account of their removal from the state. At present 
the membership of the Academy consists of sixty-eight fellows, sixty· 
six associate members and fifty-four corresponding members; making a 
total of one hundred and eighty-eight. So far as the secretary ha& 
learned, the ranks of the Academy have not been iavaded by death 
since our meeting one year ago. 
Notwithstanding the fact that our total membership numbers twen• 
ty-nine more than one year ago, there is still need of earnest, aggres• 
sive work to increase and enlarge the influence of the Academy mem-
bership. 
The copy for volume XII of the Proceedings of the Iowa Academy 
of Scienc.e was put into the hands of the printer the latter part ot 
June and the edition was received from the Bindery and distributed 
about the last of July. The present plan of arranging the papers 
that make up the Proceedings maims it possible for us to furnish 100 
separates to the authors of the several articles at a very small cost 
to the Academy. The expense for 100 reprints of each paper in volume 
XII did not exceed $37.00. I would recommend that in the 'arrange-
ment with the State Printer for the 100 extra copies for the Aca"demy, 
a better grade of paper should be purchased than that used for the 
state work. 
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The State Printer has been eminently fair -and obliging in connec-
tion with the Academy work, and I am glad to testify to the improve-
ment in this regard since a few years ago. 
The Executive Council very courteously allowed. all the plates that 
were requested for the last voume of the Proceedings. However they 
eli'pecially requested that in the future there should be submitted with 
each drawing or photograph, from which a plate is to be made, a short 
description statin_g what such drawing or photograph represents, and 
the reason why it is desirable that the same should be used as an illus-
tration in addition to the description of the same tacts in the text. 
Since the members of the Executive Council are not scientists, and 
since the Secretary cannot have such a knowledge of every branch of 
science as to enable him to present the. descriptions and claims for each 
illustration as well as can the party who submits the same, I think the 
r~quest should be endorsed by the Academy. 
In accordance with your suggestion at the Grinnell Meeting last 
year, there is presented below a list of the periodicals and books that 
have come to the Academy of Science library the past year in exchange 
for the Proceedings: 
American Academy or Arts and Science, (Proceedings) Boston. 
Augustana College Library, (Publications, Rock Island, Ill.) 
Belgique-L'Observatoire Royal. Annals de Bruxelles, Smithsonian 
Exchanges. 
Biological Society or Washington (Proceedings) Washington, D. C. 
Boston Society or Natural History (Proceedings), Boston. 
Brazil Para Museue Croddi Publicavoea (do) Memorias, Para, Brazil. 
Brooklyn Inst, of Arts & Sci. Museum Bulletin, Brooklyn, N. Y. 
California Acad. Sci., (Memoirs) San Francisco, Cal. 
California Acad. Sciences Occasional Papers, San Francisco, CaL 
Califonua Arad. Sciences (Proceedings. Geology). San Francisco, 
Cal. 
California Acad. Sciences (Proceedi;igs Zoology) San Francisco, Cal. 
Cincinnati 
Soc. 
of Nat. Hist., (Journal) Cincinnati, Ohio. 
Colorado Colleg·e Publications, 0olorado Springs, Colo. 
Colorado Scientific Socii;"tY, (Proceedings) Denvn, Colo. 
Col::irado University of, Studies, Boulder, Colo. 
Cuepre de Ingenieros de Minas de! Peru Boletin, Lima. 
Denison University, Bulletin of Scientific Laboratories, Granville, o. 
Edinburgh-Royal Society, Proceedings, Erlinburgh. ( Smith,,oniau 
Bxelu.rnges.) 
Field Columbi:m l\fuseum, Publicati~ns. Chicago, 11!. 
, Geon;ia State Board of Entomolcgy, Bulletin, Atlanta, Ga. 
Gray Herbarium of Harvard University, Proceedings, Cambridge, 
:Mass. 
Kansas Univernity of, Science, Bulletin, Lawrence, Kan. 
xexico Obse2·votorio MeterrDJor;:ico. CeDtrnJ .de Boletin Mensual, ?alac!o, 
I~a?fO".c,l. Mexico. . (Smithsonian Exchanges). . 
Michlg1m Academy of Sciences, Report, L:rnsing, Mich. • '· V; 
Minnesota .Aendemy of J\'8tnral Sciences. Bnlleti:o, J.\1inneapolis, Minn. 
. 
-
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Montreal Natural Hist. Soc., Canadian Record of Science, Montreal. 
Museum of Comparative Zoology, Harvard College, Bulletin, Cam-
bridge. 
Naturforsehenden Gesellschaft Milteilungen, Bern, (Smithsonian 
Exchanges.) 
Naturforsehenden Gezellschaft Vierte!janrschrift, Zurich, (Smith-
Exch.) 
Nebraska University Studies, Lincoln, Nebraska. 
New York Academy of Sciences, Annals, New York. 
New York Botanical Garden, Bulletin. 
Nova Scotian Institute of Science Proceedings & Transactions, Hali-
fax, N. S. 
Oberhessischcn Gezellschaft F'ur Natur und Heilkunde Breicht, Giesse 
(Smithsonian Exchanges). 
Oberlin College Library, Wilson Bulletin, Oberlin, Ohio. 
Obio·Arcb. & Hist. Soc., Quarterly, Columbus, Ohio. 
Ohio Geological Survey, Bulletin, Columbus, Ohio. 
Ohio State Acad. of Sci., Proceedings, Columbus, Ohio: · 
Ohio State University- Agricultmal College, Extension Bulletin, Colum-
bus, Ohio. 
Ohio State University, Bulletin, Columbus, Ohio. 
Philadelphia Academy of Natural Sciences, Proceedings, Philadelphi11.. 
Philosophical So. oi Washington, Bulletin, Washington, D. C. 
Heale Instituto. Lombardo di Scienze e lettre, Rendiconte, Milano. 
(Smithsonian Exchanges). 
Rochester Acad. of Sciences, Proceedings, Hochcster, N. Y. 
Rio de Janerio Museum Nacional (do) Archivos (do), Rio .de Janerio. 
St. Louis Acad. Sci., Transactions, vVashington University, St. Louis, 
Mo. 
Smithsonian Institute Bu. of America, Ethnology Bulletin, Washing-
ton, D. C. 
Smithsonian Institution Am. Report, Washington, D. C. 
Smithsonian Inst. Nat. Muse. Buletin, Washington, D. C. 
Sociedade Scientifica Revista Sao Paulo, Brazil, S. A. (Smithsonian 
Institution Exchanges). 
Staten Island· Nat. Sci. Assn. Proceedings, Nevf York. 
Texas University of, Bulletin, Austin, '1'exas. 
Tufts College Studies, Tufts College, J\/Iass. 
U. S. Bureau of Amer. Ethnology, Am. Report, W;;1shington, D. C. 
U. S. Department of Agriculture Monthly List of Publications, Wash-. 
ington. 
U. S. Geological Survey, Bulletins, ·washington, D. C. 
U. S. Geoloi:;ical Survey, Mineral Resources, Washington, D. C. 
U. S. c,~clogical Survey, Monogmphs, Washington, D. C. 
U. S. Geological Survey, Professional Papers, 'Washington, D. C. 
U .. S. Geological Survey, ''Water Supply Pap2rs, vVashington, D. C., 
· U.' s: Ii;te:tior DGpt. of Eth~ologiea(Survey P11blications,, Washington.·: 
U. S. National l\foseum,, P,r;pceedi11gs, Washington, D'. c. - · ·. ·· ,.-
Victoria .Ra.yr,! . :iO.i!Jdety, . P~ocee.dings, Melbourne, Australia_ , ... -··Y 
Wisconsin Un4'V~td'ty··,B1i'iletin, Madison, Wisconsin. 
;-..~·;.:.t.··; ."f!f -··.::-p ' .. ti 
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W:y°iiming University of, Bulletin of School of Mines, Laramie, Wyom· 
ing. 
Yale University Geol. Dept. Geo!. Papers. 
Zoologisch-botanischen Gezellschaft, Verhandlungen, \i\Tein. (Smith· 
sonian .Blxchanges). 
Respectfully submitted, 
T. E. SAVAGE, Secretary. 
REPORT OF '.l.'REASURER FOR 1905-1906. 
RECEIPTS. 
Balance from 1904-1905 
Dues and initiation fees 
Sale of Proceedmgs 
1905. 
May 3 
May 8 
Aug. 8 
1906. 
EXl'ENDITURJ~S. 
Express on Treasurer's book from H. W. Norris 
50 ·2c stamps, Treasurer's use 
Iowa Printing Co., 100 extra Annual Heports 
How'ard 'l'crlford, binding 200 copies in cloth $22.00 
Stitching, etC'., 100 sets separately, $15.00 
Jan. 25 Honorarium to Sec'y Savage 
Bishard Bros. 500 envelopes and 150 circulars 
Secretary, postage, correspondence and proof of 
Proc. XII 
Secretary, postage, circular for Ames meeting 
Apr. 20. Bisnard Bros., programs 
Secretary, postag_e 
$124.79 
141.08 
3.75 
.45 
1.00 
16.00 
37.00 
25.00 
3.50 
2.50 
B.00 
5.00 
3.5G 
$269.62 
97.00 
Cash on hand ................ $172.62 
REPORT 01<, THE COMMITTEE ON MEMBERSHIP. 
The Committee on I\1eml.Jership recommended the following transfers 
and additions to the lists of Fellows aml Associate Members, which 
recommendation was adoptell by the Academy. 
'l'RANSFERTI.ED FHOThl ASSOCIATED ~IEI\IBEH 'IO l<'ELLOW. 
F. W. Bouslrn, Ames; L G. Michael, Ames. 
EL~;CTED :FELLOWS. 
S. A. Beach, Ames ; E. J. Cable, Cedar Falls; F. ID. Guthe, Iowa City ; 
C. Larson, Ames; D. W. l\1crel10nse, Des ~foines; B. A. !'lace, Indianola; H. J. 
Quayle, Ames; W. H. Stevenson, Ames ; Frank A. Stromsten. Iowa ~city. 
ELECTED ASSO'CIA'l'E MEl\IBl!JTIS. 
John F. Arnold, Indianola; Floyd El. Bar.tell, Indianola; C. EJ. Bartholemew, 
Ames; F. A. Brown, East I'ern; J. A. Coss, Fayette; C. H. Churchill, Fort Dodge; 
Carrie M. Greene, Fayette; Carl Fritz Henning, Boone; Leonard M. Liddle, Mt. 
Vernon; II. W. Mooiiy, FL Dodge; Clarence Fl. Nickel, Des Moines; E. C. Place, 
Ames; F. L. Hainey, Fairfield; T. Roberts, St. Charles; M. P. Somes, Ft. Dodge; 
Blanch Stoddard, Iowa Falls; Forrest Wheeler, Fort Dodge; Ward H. Wheeler, 
lit. Vernon. Signed, 
W. S. HENDRIXSON, 
'I'. lilJ: SAVAGE, 
H. E. l!!UMlUilRl!I. 
.. 
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REPORT. OF COMMI'l"fllJEJ ON ltESOLU'J:IONS. 
.,Resolved-First. That the Iowa Academy of Science assembled expresses its 
grateful appreciation of the hospitality extended by tile citizens of Ames. 
Resolved-Second: That the Academy recognize its indebtedness to the Presi-
dent and faculty of the Iowa State College of Agriculture and Mechanical Arts 
by whose effor.ts the local arrangements were perfected. 
Resol>Jed-Third :· That we express our appreciation of the lectures delivered 
by Dr. Herman von Schrenk, Dr. C. R. Barnes and Dr. C. E. Bessey. 
ResOlved~I<'ourth: That the Secretary of the Iowa Academy of Science be 
Instructed to send to each of the Congressmen from lowa the expression of the 
earnest hope of the members of the Academy .that, in the near future the 
Metric System of weights and measures will displace the so called English System 
now in common use; and our hope ·that the members of Congress from Iowa will 
vote for the bill now pending which provides that from and aftet• the first of 
July, nineteen hundred and eil6ht, nll of the departments of the government of 
the United States, in the transaction of business requiring the uso of weights 
and measurements, sh11ll employ aud use the weights and measures of the Metric 
System. 
Resolvecl-I~ifth: '.fllat we extend to the California Academy of Sciences 
our sympathy on account of the great loss in books and valuable documents they 
have recently sustained by earthquake and lire, also: 
Whereas, Dr. C. ill. Bessey of Nebraska University has been suggested by 
many of his friends for the vacant Secretaryship of the Smithsonian Institu· 
tlon, and 
Wherea3, his wide reputation as a ripe scholar, his great executive ability as 
vrell as his unusual alertness and activity of mind, qualify him especially for such 
a position: 
Therefore the Iowa Academy of Science assembled at Ames, April 21, 1906, 
do heartily· commend his candidacy and most respectfully urge upon the Trustees 
of the Institution the careful consideration of his qualifications. Committee, 
C. 0. BATES, 
W. J. MIDlllK, 
L. BEGEMAN. 
The Committee on Secretary's report recommended that the sugges-
tions made by the Secretary relative to providing a better quality of 
paper for the Authors Reprints, and requesting that there should be 
submitted with each drawing or photograph from which a plate for illus· 
tration is to be made, a description of the same and also the reason 
why it is desirable that the same should be used as an illustration in 
addition to the description of the facts, in the text (this latter is at 
the request of the Executive Council who authorizes the plates illus-
trating Uie Academy Proceedings to be made) be ordered by the Aca-
demy. The Committee also recommended that the Secretary should be 
given an honorarium of $25.00 for the ensuing year. 
The Committee on Necrology reported. that there had been no death 
in. the J\fembership of the Academy during the past year. 
OFFICERS FOR THE YEAR 1906-7. 
President, C. 0. Bates. 
First Vice President, G. E. Finch. 
EecontZ vice President, A. A. Bennett. 
Secretary, L. S. Ross. 
Treasurer, H. E. Summers. 
Executive Oommittee, Ex-Officio., C O B te G E F" h 
. . a s, . . me , A. A. Bea.-
Rett, L. S. Ross, H. E. Summers. 
Elective, H. M. Kelly, .F. F. Almy, C. F. Lorenz. 
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The following papers were presented before the Academy: 
Presidential address, "A Review of the development of Minerulogy".-M. F. 
Arey. 
"The Carotid Arteries and Their Relation to the Circle or Willis in the Cat."-
H. W. Norris. 
"A Study of Dolomite· and Magnesite with Special Reference to the Separa-
tion of Calcium and Magnesium."-N. Knight. 
"Ecological Notes from an Illinois Esker."-Bruce Fink. 
"The Disparity Between Age and Development in the Human Famlly."-J. 
Fred Clark. (Illustrated by pronounced cases due to thyroid malformations.) 
"Some Diseases of Rocky Mountain Plants."-J.,. H. Pammel. 
"An Attempt to illustrate. Tides and Tidal Action."-John L. Tilton. 
(a) "More Lii;ht on the Origin or the Missouri River I1oess." (b) "Some 
Variant Conclusions in Iowa Geology."-J. ID. 'l'odd. 
(a) "The Action of Bromic .Acid on Metals." (b) "Logarithmic Factors for 
Use in Water Analysis." (c) "A List of Chemical Periodicals in Iowa."-W. S. 
Hendrixson. · 
"IA!iaceae of Iowa."-T. J. Fitzpatrick. 
"Mutual Induction and Internal Resistance ot a Battery."-L. Begema.n 
"Lichens and Recent Conceptions of Spec!es."-Brnce Fink. 
"Some Unusual Features of the Maquoketa Shale in Jackson county, Iowa."-
T. ID. Savage. 
"A Study of: the Choroid Plexus."-Walter J. Meek. 
(a) "The Effect of Pressurn on Lines in the Spectrum of Iron." (b) "A Simple 
Demonstration of the Doppler Effect in Sound." (c) "The Physical Laboratory 
at Iowa College:'-Frank F. Almy. 
"A Portion of the Iowan Drift Border in Fayette county, Iow•a."-G. E. Finch. 
"The Relation of the Motor Nerve Endings to Voluntary Muscle in Amphibia." 
-B. A. Place. · 
"Notes on the D'iscomycete Flora ~f Iowa."-Fred J. Seaver. 
(a) "J,ime Creek Fauna of Iowa in Southwestern United States and Northern 
Mexican Region." (b) "Geology of the Corinth Canal Zone." (c) "Alternation 
of l<'ossil Fauuas."-Charles R. Keyes. 
"Tile Collemllolm) Eye."-J. E. Guthrie. 
"FlDwcriug Plants of Calcasieu Parl~h, Louisiana."-J. M. Lindly. 
"Some Conlrobutions to l\Iac1ison county Geology."-F. A. Brown. 
"I<'lc:ra of \Vebster county, Iowa.''-0. M. Oleson and M. P. Somes. 
"ID!cctricnl Units."-K. E. Guthe. 
'"l'lrn Holding and Ileclamnlion or Sand Dunes by Tree Planting."-H. P. 
Baker. 
(a)" The I<'ood of Subterranean Crustacea." (b) "Number of Bacteria In Des 
Moines School Buildings."-L. S. Hoss. 
"Cladocem in the Vicinity of Des l\:loines."-B. 0. Gammon. Presented by 
L. S. Hoss. 
Photographic Accessories of Drnl'c University EquatoriaL"'-D. W. Morehouse. 
lntrodnceu by I~. S. Ross. 
"Municipal Hygiene-Part lI-Millc"-C. 0. Bates. 
·"Cyclonic Distrilrntiou of Precipitn t ton."--.T. A. Udden. 
Besid8s the regular papers presented by member:~ c.f the Academy 
Dr. Hcrraa: .. rn von Schrenk of the U. S. Dept. of Agricultm·e gq,ve an
addres~ 011 Friday afternoon on the subject "Some Practical Applica-. 
tions of Scientific Research"; Dr. Chas. E. Barnes of the University of 
Chicago delievered a lecture before the Academy on Friday evening on 
the subject "How Plants Breathe". On Saturday morning Dr. Charles El. 
Eessey of the University of Nebraska presented a paper on the distribu-
tion oi forest ·trees in Nebraska. 
J 
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